To determine the accuracy of stress radiography in the diagnosis of mechanical ankle instability.
extraction.
The following data were extracted: Number and type of injury; mean age and sex of subjects; time from injury to examination; stress radiographic technique (including talar tilt in degrees, anterior displacement in mm with upper limits of normal); main outcome measures; results.
Methods of synthesis
How were the studies combined? The studies were combined in a narrative review.
How were differences between studies investigated?
Differences between the studies were discussed in the text. Results were grouped by studies of acute and chronic ankle injury.
Results of the review
Eight studies with a total of 950 patients were included. These included: 7 case series assessing the use of stress radiography in detecting acute ligamentous damage (933 patients) and 1 case series (17 patients) assessing its use in chronic ankle instability.
There was variability in the values defined as normal for the talar tilt (TT) and the anterior displacement (AD) stress tests. For the TT test authors used 7, 10, and 11 degrees and 3 mm as upper limits of normal. For the AD tests authors defined 4 mm, 6 mm, and 7 mm as the upper limits of normal and one group defined a positive test as > 1 mm compared with the uninjured ankle.
Acute ankle injuries: 3 groups used manual techniques to apply stress with two studies reporting unsatisfactory results. 4 groups used a mechanical device with one study reporting unsatisfactory results. Results from 6 studies (823 patients): sensitivity ranged from 31% to 74%; specificity ranged from 0% to 100%; prevalence ranged from 46% to 100%; positive predictive values (PPV) ranged from 78% to 100%; negative predictive values ranged from 0% to 74%; likelihood ratio for positive test where estimations were possible ranged from 0.74 to 16.5; and likelihood ratio for negative test ranged from 0.3 to 0.8.
Chronic ankle injuries: it was not clearly defined whether the patients had chronic mechanical ankle instability or other causes of pain or giving way. Stress radiography was negative in 6 patients who had confirmed tears at surgery and in 3 patients who had normal ligaments at surgery. Sensitivity of stress radiography was 57% with likelihood ratio of 0.6.
Measures of diagnostic accuracy:
The various reported measures of diagnostic accuracy were calculated mostly by the authors of the review. All papers reported relatively inadequate values regarding the sensitivity of stress views in diagnosing lateral ligament ruptures. In two studies they were especially poor for the AD test with values as low as 31% to 32%. All studies reported relatively low specificity, with several reporting specificity values as high as 100% for TT (3 studies) and 100% for AD (2 studies). Most studies reported relatively high PPV for TT testing (88% to 100%) and AD testing (78% to 100%), but relatively low negative predictive values for TT testing (4% to 74%) and AD testing (0% to 65%). The high PPV occur because of high prevalence (46% to 100%) of ruptured ligaments in a population that had sprains that were severe enough that surgery was being contemplated.
Authors' conclusions
The published data regarding talar tilt and anterior displacement stress radiography are too variable to determine accepted normal values compared with injured values. There are insufficient data for comparison of the use of mechanical versus manual techniques, or the use of local anaesthesia to facilitate the stress test. Because the treatment evolution of all acute ankle sprains is towards functional non operative treatment and because treatment does not depend on the degree of ankle instability on stress views, the talar tilt and anterior displacement, stress X-rays have no clinical relevance in the acute situation. In the case of chronic instability, the large variability in TT and AD values in both injured and noninjured ankles precludes their routine use.
